N-desalkylquetiapine activates ERK1/2 to induce GDNF release in C6 glioma cells: a putative cellular mechanism for quetiapine as antidepressant.
Quetiapine is an atypical antipsychotic which has been suggested to possess also antidepressant efficacy in the treatment of bipolar and unipolar depression. Recently, a link between the activation of the ERK/MAPK signalling pathway and the release of GDNF has been proposed as a specific feature of antidepressants. To obtain a first insight into the putative molecular mechanism of action of quetiapine, we examined its impact and that of its major metabolite norquetiapine on the activation of the ERK/MAPK signalling pathway in C6 glioma cells. Additionally, we investigated the induction of GDNF release as a possible physiological consequence of this activation. We found that norquetiapine, similarly to the antidepressant reboxetine, activated both ERK1 and ERK2 (pERK) with consequent enhanced release of GDNF; this release was dependent on pERK, as demonstrated by its reversibility after pre-treatment with a pharmacological pERK inhibitor. In contrast, quetiapine induced activation of ERK2 only. It also caused release of GDNF, but this release was independent of ERK activation. To test whether the simultaneous activation of ERK1 with ERK2 was critical for the observed pERK-dependent GDNF release, we specifically inactivated ERK1 mRNA via RNA interference. Our data show that indeed ERK1 plays an essential role, as GDNF release was hampered after Erk1 downregulation comparably to a pharmacological pERK inhibitor. Thus, activation of only ERK2 appears not to be sufficient for promoting GDNF release. Our results reveal the release of GDNF as a consequence of ERK/MAPK signalling activation by norquetiapine, which may contribute to the putative antidepressant properties of quetiapine. This article is part of a Special Issue entitled 'Anxiety and Depression'.